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Jason Behrstock, “Quasi-isometric classification of 3-manifold group”
Any finitely generated group can be endowed with a natural metric which is unique up to maps of
bounded distortion (quasi-isometries). A fundamental question is to classify finitely generated groups
up to quasi-isometry. Considered from this point of view, fundamental groups of 3-manifolds provide
a rich source of examples. Surprisingly, a concise way to describe the quasi-isometric classification
of 3-manifolds is in terms of a concept in computer science called ”bisimulation.” We describing this
classification and a geometric interpretation of bisimulation. (Joint work with Walter Neumann.)

Dale Cutkosky, “A simpler proof of monomialization of maps from 3-folds”
We discuss recent simplifications in our global proof of monomialization of algebraic maps from
3-folds to 3-folds, leading to a much shorter and conceptual proof. We also discuss progress towards
global monomialization in higher dimensions.

Sudhir Ghorpade, “Matrices, polynomials, and recurrences over finite fields”
Let F be a finite field. We will discuss a variety of questions concerning the enumeration of cer-
tain classes of matrices with entries in F, polynomials with coefficients in F, and linear recurrence
sequences of elements of F. Here is a sample of the questions, in their simplest form that we will
consider. 1. What is the number of Singer cycles of a given size, that is, the number of nonsingular
matrices of a given size whose order is maximum in the corresponding general linear group? 2 What
is the probability that two polynomials of positive degrees are relatively prime? 3. What is the
number of Hankel matrices of a given rank? 4. What is the number of primitive linear recurrence
sequences of a given order? We will attempt to outline some results, both old and new, and some
conjectures concerning these questions and their extensions and generalizations. It will be seen, in
particular, that these seemingly unrelated question are, in fact, closely intertwined.

William Heinzer, “Existence of Dicritical Divisors”
Abhyankar in his recent paper Inversion and Invariance of Characteristic Terms Part I gives
the following algebraic definition of dicritical divisors: Let R be a 2-dimensional regular local domain
and let z be a nonzero element of the quotient field of R. A dicritical divisor of z in R is a prime
divisor V of R such that z is residually transcendental over R relative to V . Let D(R, z) denote the
set of dicritical divisors of z in R. Using classical results of Zariski and Northcott-Rees, we discuss
properties of the set D(R, z).

Shihoko Ishii, “Mather discrepancy and arc spaces”
We propose to use Mather discrepancy instead of usual discrepancy of canonical sheaves. By this we
can define new log-canonical thresholds, multiplier ideals. We will show the formula of log-canonical
threshold in terms of arc space and inversion of adjunction. As corollaries we obtain usual formula
for log-canonical threshold and inversion of adjunction.

Franz-Victor Kuhlman, “Artin-Schreier defect extensions and local uniformization”
Using a purely valuation theoretical approach, I have proved local uniformization in arbitrary char-
acteristic by separable alteration, that is, allowing a finite separable extension of the function field.
A joint paper with Hagen Knaf also treats the arithmetic case. Recently, Michael Temkin has proven
local uniformization by inseparable alteration, that is, allowing a finite purely inseparable extension.
Using my own classification of Artin-Schreier defect extensions. a closer look at Temkin’s work
reveals that there are defects that are more harmful than others. These are exactly the ones that
can be “killed” by separable as well as purely inseparable extensions.
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Paul Loomis, “New families of solitary numbers”
Let f(n) = σ(n)

n , where σ(n) is the sum of divisors function. m and n are friends if f(m) = f(n),
and a number is solitary if it has no friends. Unfortunately, for most n it is not known whether or
not n has a friend; this may often be as difficult as finding an odd perfect number. Here we expand
the set of numbers known to be solitary.

Leonid Makar-Limanov, “A new approach to the two-dimensional Jacobian conjecture”
In my talk I’ll explain how to connect certain three-dimensional polytopes to a potential counterex-
ample and discuss additional information which can be obtained with this approach.

Stepan Orevkov, “Conjugacy class products in finite unitary groups GU(3, q2) and
SU(3, q2)”
For these groups, I give a complete list of all m-tuples of conjugacy classes whose product contains
the identity matrix.

James Price, “Algebraic Numbers and the Resultant”
During one of Professor Abhyankar’s Lectures, he gave the following problem: Given two algebraic
numbers a and b along with two polynomials f and g such that f(a)= 0 and g(b)=0, construct a
polynomial h directly from the coefficients of f and g that proves a+b is also algebraic. In this talk,
we will describe the use of the resultant in resolving this problem.

Avinash Sathaye, “The Epimorphism problem in three space”
The famous epimorphism theorem of Abhyankar and Moh (in two space) states that if a polynomial
f(X,Y ) in two variables over a field of characteristic zero is an abstract line, i.e. k[X,Y ]/(f) is
isomorphic to a polynomial ring in one variable, then is is a coordinate line, i.e. there is g(X,Y )
such that k[X,Y ] = k[f, g]. The epimorphism problem in three space asks if a similar theorem in
three variables holds; i.e. does k[X,Y, Z]/(f)) being isomorphic to polynomial ring in two variables
implies that k[X,Y, Z] = k[f, g, h] for some g, h if k has characteristic zero. We use “P”to denote
the image of any polynomial P modulo f . With this notation, we describe a new approach of
studying the subring S = k[X,Y ] of the polynomial ring k[u, v] = k[X,Y , Z]. If J = Ju,v(X,Y ),
then under the epimorphism problem hypothesis, we see that J is a polynomial of degree n − 1 in
Z where n = degZ(f(X,Y, Z). We use properties of J to give new explanations of known cases of
the epimorphism problem and establish some necessary conditions on S for which S[w] = k[u, v] for
some w.
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